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54) LIQUID CRYSTAL DISPLAY ELEMENT AND LIQUID CRYSTAL DISPLAY ELEMENT USING IT 

57)Abstract: 

>URPOSE: To provide a liquid crystal display element useful as a display 
levice for a direct-view color display by forming a colored layer on the 
ack as with a conventional liquid crystal device. 

CONSTITUTION: This liquid crystal display element is a guest-host type 
lement consisting of a liquid crystal mixture containing a chiral nematic 

quid crystal material 1 and a dichloric dye 2 interposed between two i 

ubstrates 3 having transparent electrode layers 4. The chiral nematic 
quid crystal material 1 has 3-6|nm intrinsic pitch. The two substrate 3 
ave no orienting means to orient the chiral nematic liquid crystal 
material 1 and dichloic dye 2 in a certain direction when no voltage is 
pplied. Therefore, this liquid crystal display element has display 
haracteristics with bright picture quality without requiring a polarizing 
late. Further, by using the substrate having no orienting means, and by 
pecifying the intrinsic pitch of the liquid crystal material to 3-6|am, the 
btd. liquid crystal display element shows improvement in the white 
lurred state of a White-Tailer liquid crystal device. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the guest host mold liquid crystal display component which comes to pinch the liquid crystal mixture 
which contains a chiral nematic liquid crystal ingredient and dichroism coloring matter between two substrates 
which have a transparency electrode layer The liquid crystal display component to which it is in the range whose 
proper pitch of said chiral nematic liquid crystal ingredient is 3-6 micrometers, and said both two substrates are 
characterized by being the substrate which does not have the orientation means to which the orientation of a 
chiral NEMAKKU liquid crystal ingredient and the dichroism coloring matter may be made to carry out in the 
fixed direction at the time of no electrical-potential-difference impressing. 

[Claim 2] The liquid crystal display component according to claim 1 characterized by having a coloring layer in 
the substrate of the screen and the opposite side. 

[Claim 3] The liquid crystal display component according to claim 2 which a coloring layer is a fluorescence color 
and is characterized by being arranged on the outside of a substrate. 

[Claim 4] The liquid crystal display component according to claim 3 characterized by dichroism coloring matter 
being black dichroism coloring matter which has a light absorption field in the range of 400-680nm light wave 
length. 

[Claim 5] The liquid crystal display component according to claim 4 characterized by arranging two or more 
coloring layers from which a hue differs in the location corresponding to a pixel electrode. 
[Claim 6] The liquid crystal display using a liquid crystal display component according to claim 1. 
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DETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

Industrial Application] This invention is a thing about the liquid crystal display which can attain high contrast 
•rightly. By electric actuation It is what can perform cutoff of a visual field, disconnection and a light or 
ransparency limit of the illumination light, and cutoff. The liquid crystal display component which cuts an 
.perture and in between and is used as glass for modulated light, such as a show window, a screen, and a stage 
or optical-instrument observation. Or the clock which displays an alphabetic character and a graphic form and 
leeds the ornament plotting boards, such as a public notice plate, and a bright screen. It is especially related 
/ith amelioration of the liquid crystal display using the White Taylor mold guest host effectiveness about a 
calculator, a computer terminal, or the liquid crystal display used for a projection etc., combining an active 
latrix. 
0002] 

Description of the Prior Art] The liquid crystal display by which the current general purpose is carried out has 
he thing of TN (twisted nematic) mold which used the nematic liquid crystal, and a STN (super twisted nematic) 
lold in use. Although these liquid crystal displays have some from which the drive approach differs by that 
pplication. that configuration arranges a polarizing plate to one field of a transparency substrate, makes an 
nentation layer counter, arranges two substrates which come to form an electrode layer and an orientation 
tyer in the field of another side, and is in agreement at the point which comes to pinch the liquid-crystal 
uxture which contains a chiral agent, dichroism coloring matter, etc. a liquid-crystal ingredient and if needed 
etween this substrate. 

)003] There was a limitation in these liquid crystal displays requiring a polarizing plate, and obtaining a bright 
isplay, since the utilization factor of light is low. Although a means to install a back light etc. in a tooth back 
lat this should be improved is used, the description of the liquid crystal display component that it can drive by 
ie low battery is spoiled, and there is a problem of causing the rise of driver voltage. And what is excellent in 
lermal resistance and lightfastness also as a liquid crystal ingredient had to be used. 

)004] As a technique which made unnecessary the polarizing plate in a liquid crystal display component, the 

'hite Taylor mold guest host liquid crystal display component (LISP 3.833,287) is known as a typical thing. 

'oreover, the technique which made the polarizing plate unnecessary similarly at JP.62-1 1351 B JP 63-32162 B 

P.57-84437.A. JP.57-1 41 478.A, and JP.59-69734.A is indicated 
1005] 

'roblem(s) to be Solved by the Invention] the above-mentioned White Taylor mold guest host liquid crystal 
splay component — ** polarizing plate needlessness (bright low price) and ** — it is the outstanding means of 
splaying which has the description of a large angle of visibility and ** quantity contrast. 
'006] However, if an electrical potential difference is cut from an electrical-potential-difference impression 
>ndition, after passing through the condition that a liquid crystal ingredient becomes cloudy transitionally the 
lenomenon of returning to the stable state which usual colored will happen to the White Taylor mold guest host 
luid crystal display component. 
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fECHNICAL FIELD 



Industrial Application] This invention is a thing about the liquid crystal display which can attain high contrast 
>nghtly. By electric actuation It is what can perform cutoff of a visual field, disconnection and a light or 
ransparency limit of the illumination light, and cutoff. The liquid crystal display component which cuts an 
iperture and in between and is used as glass for modulated light, such as a show window, a screen, and a stage 
or optical-instrument observation. Or the clock which displays an alphabetic character and a graphic form and 
leeds the ornament plotting boards, such as a public notice plate, and a bright screen. It is especially related 
vith amelioration of the liquid crystal display using the White Taylor mold guest host effectiveness about a 
;alculator, a computer terminal, or the liquid crystal display used for a projection etc., combining an active 
natrix. 
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>RIOR ART 



Description of the Prior Art] The liquid crystal display by which the current general purpose is carried out has 
he thing of TN (twisted nematic) mold which used the nematic liquid crystal, and a STN (super twisted nematic) 
lold in use. Although these liquid crystal displays have some from which the drive approach differs by that 
pplication, that configuration arranges a polarizing plate to one field of a transparency substrate, makes an 
rientation layer counter, arranges two substrates which come to form an electrode layer and an orientation 
ayer in the field of another side, and is in agreement at the point which comes to pinch the liquid-crystal 
lixture which contains a chiral agent, dichroism coloring matter, etc. a liquid-crystal ingredient and if needed 
etween this substrate. 

0003] There was a limitation in these liquid crystal displays requiring a polarizing plate, and obtaining a bright 
lisplay, since the utilization factor of light is low. Although a means to install a back light etc. in a tooth back 
hat this should be improved is used, the description of the liquid crystal display component that it can drive by 
he low battery is spoiled, and there is a problem of causing the rise of driver voltage. And what is excellent in 
hermal resistance and lightfastness also as a liquid crystal ingredient had to be used. 

0004] As a technique which made unnecessary the polarizing plate in a liquid crystal display component, the 
i/hite Taylor mold guest host liquid crystal display component (USP 3,833,287) is known as a typical thing, 
loreover, the technique which made the polarizing plate unnecessary similarly at JP, 62-1 1 351 ,B, JP,63-32162,B, 
ip,57-84437,A, JP,57-141478,A, and JP,59-69734,A is indicated. 
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iFFECT OF THE INVENTION ~ ~ ~ ~ — 



Effect of the Invention] The liquid crystal display component of this invention can obtain the liquid crystal 
lisplay component which made the white dotage condition of the White Taylor mold liquid crystal device improve 
■y not having the display property of image quality unnecessary [ a polarizing plate ] and bright, and having 
pecified the proper pitch of a substrate and a liquid crystal ingredient which does not have an orientation means 
jrther as 3-6 micrometers. This liquid crystal display component can be used as a display of direct viewing type 
olor display by preparing ******** i n a background like the conventional liquid crystal device. 
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TECHNICAL PROBLEM 



Problem(s) to be Solved by the Invention] the above-mentioned White Taylor mold guest host liquid crystal 
display component — ** polarizing plate needlessness (bright low price) and ** — it is the outstanding means of 
displaying which has the description of a large angle of visibility and ** quantity contrast 
.0006] However, if an electrical potential difference is cut from an electrical-potential-difference impression 
iondition, after passing through the condition that a liquid crystal ingredient becomes cloudy transitionally the 
phenomenon of returning to the stable state which usual colored will happen to the White Taylor mold guest host 
.quid crystal display component. Although it is shortened at a divisor second when perpendicular orientation 
>rocess.ng by a silane etc. has been performed, although nebula condition storage time is extent for several 
n.nutes - dozens of minutes when this nebula condition storage time has performed level orientation processing 
>y rubbing depending on the orientation processing on a substrate, this nebula condition is completely 
inremovable. 

0007] | Conventionally, the pre tilt angle formed of orientation processing was about 0 degree (level orientation) 
•r 90 degrees (perpendicular orientation). Furthermore, the technique of improving the above-mentioned nebula 
phenomenon is indicated by by applying this and controlling a pre tilt angle at the include angle between 0 degree 

90 degrees at aforementioned JP.63-321 62.B. 
0008] thus, the attempt in which there is a trouble that a nebula phenomenon is discovered in the conventional 
Vn.te Taylor mold guest host liquid crystal display component, the pre tilt angle of a liquid crystal molecule will 
e changed with the orientation film, and this problem will be solved is various — although carried out. there was 

limitation in that improvement. 

D009] Generally, although formed by putting an organic substance orientation agent, in the case of parallel 
nentation or perpendicular orientation, it covers an organic orientation agent, and the orientation film forms it in 
lany cases, after vapor-depositing aslant in the case of inclination orientation. To perpendicular oriented 
tructure, there are approaches, such as spreading of vacuum deposition, such as SiO. and a surfactant like a 
ilane coupling agent. The rubbing method which applies poly membranes, such as method vacuum evaporationo 
f slanting of SiO etc. and polyimide. as parallel oriented structure, and rubs it to an one direction for fiber such 
s nylon and polyester, is standard. In order to generate a pre tilt in these cases and to control it. by changing a 
acuum evaporationo include angle, by the rubbing method, a giant molecule with the side chain of a hydrocarbon 
applied, and a policy, such as choosing the strength of rubbing suitably, is taken with slanting method vacuum 
sposition again. 

1010] However, the problem which is not still improvable however it may perform orientation processing existed 
■at is , since a liquid crystal molecule be make to arrange using a cloth in this way by grind the orientation film 
ont face on a substrate in the fixed - under load direction ( rubbing ) in order to form an orientation film on a 
Jbstrate , it become the cause of the charge retention fall resulting from dust . a fluff . and dirt and a printing 
lenomenon . and serious debasement will be induce during manufacture of a liquid crystal display component 
itn many clean processes for the raising dust process of grind using fiber . 
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IEANS 



tfeans for Solving the Problem] In the guest host mold liquid crystal display component which comes to pinch 
ne liquid crystal mixture which contains a chiral nematic liquid crystal ingredient and dichroism coloring matter 
etween two substrates which have a transparency electrode layer in order that this invention may solve the 
bove-mentioned technical problem It is in the range whose proper pitch of said chiral nematic liquid crystal 
igredient is 3-6 micrometers, and the liquid crystal display component characterized by said both two 
jbstrates being substrates which do not have the orientation means to which the orientation of a chiral 
EMAKKU liquid crystal ingredient and the dichroism coloring matter may be made to carry out in the fixed 
irection at the time of no electrical-potential-difference impressing is offered. 

)015] The orientation film and orientation processing which were needed have the first description of the liquid 
-ystal display component of this invention in a completely unnecessary point conventionally as well as not 
squiring a polarizing plate. Of course, the liquid crystal display component of such a configuration is not known 
: all until now. 

)01 6] The substrate used by this invention does not perform at all method vacuum evaporationo processing of 
anting of SiO which has surface active agents, such as polyimide orientation film by which has so far been 
sed, for example, rubbing was carried out, and lecithin which can obtain perpendicular orientation, and a 
-edetermined pre tilt etc., and does not have at all the orientation means to which orientation of the liquid 
vstal molecule is carried out uniformly. 

1017] Although the conventional liquid crystal display component needed for problems, such as a defect 
suiting from this, and nonuniformity or current value increase, to exist, and to fit the azimuth difference of a 
luid crystal molecule [ / near both the substrates ] to the proper pitch and eel thickness of a liquid crystal 
gredient since an orientation layer existed, with the liquid crystal display component of this invention, such 
oublesomeness is absolutely none. 

'018] The proper pitch of the liquid crystal ingredient made to intervene between substrates has the second 
jscription of the liquid crystal display component of this invention in the point in the range which is 3-6 
icrometers. What is necessary is not to prepare d/P, to limit the proper pitch P and just to use in the liquid 
ystal display component of this invention, conventionally, although to adjust the relation (d/P) of the proper 
tch P of the eel thickness d and a liquid crystal ingredient was needed. 

019] Since it is important for the proper pitch of a liquid crystal ingredient to make dispersion of incident light 
ifficiently small even if it reduces generating of focal conic or disclination more or generates not to mention 
ilarging enough compared with the wavelength of light, when using for the liquid crystal display component of 
is invention, it is necessary to set it to 3 micrometers or more. Moreover, since it is in the inclination which 
alines in the light absorption effectiveness of the dichroism coloring matter arranged in liquid crystal when it 
ilarges compared with eel thickness, it is desirable to make it 6 micrometers or less. Since it is such, it is 
sirable to use the chiral nematic liquid crystal which is in the range whose proper pitch is 3-6 micrometers 
th the liquid crystal display component of this invention. 

320] The liquid crystal ingredient used by this invention forms the helical structure between substrates at the 
le of no electrical-potential-difference impressing. However, since processing orientation of the liquid crystal 
jredient is carried out [ processing ] to these substrates as mentioned above is not performed at all, near the 
bstrate interface, a liquid crystal molecule forms a pre tilt angle different, respectively, and moreover a 
ector's is not fixed, and it is thought that it is suitable in the various directions. 
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EXAMPLE 



.Example] The example of this invention is shown below and this invention is explained to it still more concretely. 
However, this invention is not limited to these examples. 

.0039] In addition, in the following examples and examples of a comparison, "% of the weight" is expressed"%." 
Moreover, each of the evaluation property in each example and the example of a comparison means the following 
lotations and contents. Moreover, for evaluation of a liquid crystal display component, it measured using light— 
jcattering form liquid crystal evaluation equipment "LCD-7000PN" (Otsuka electronic incorporated company 
nake). 

1) R0, R100, V90, contrast : when the source of the diffused light is used and the reflected light reinforcement 
>f a standard white plate is standardized with 100%, the light source places this liquid crystal display component 
>n a standard white plate, sets the reflection factor at the time of no electrical-potential-difference impressing 
o R0, and sets the rate of a light reflex in case the rate of a light reflex will not change with increase of applied 
'oltage to R100. When making the rate of a light reflex of the liquid crystal display component at the time of no 
Hectrical-potential-difference impressing (R0) into 0% and making a reflection factor (R100) in case the rate of a 
ight reflex will not change with increase of applied voltage into 100%, applied voltage (bolt) used as 90% of rates 
»f a light reflex is set to V90. The rate of a light reflex obtained at this time is set to R90. Contrast is expressed 
vith a degree type. 

0040] Contrast =R90/R0(2) speed of response: When an electrical potential difference is switched to an ON 
;tate from OFF, set time amount until the rate of a light reflex reaches to 90% to build-up-time taur (ms), When 
t switches to an OFF state from ON, the rate of a light reflex falls and sets to time amount taud (ms) time 
imount which reaches to 10%. 

3) T100, TO : the light source uses the parallel light source. Where a liquid crystal display component is removed 
rom a photometry, light transmittance at the time of making the light source turn on is made into 100%, and the 
ght transmittance at the time of making the light put out is standardized as 0%. A liquid crystal display 
component is placed on a photometry, and permeability in case light transmittance will not change to increase of 
"0 and applied voltage with the light transmittance at the time of no electrical-potential-difference impressing is 
et to T100. 

Example 1) As ajiquid crystal ingredient, the chiral nematic liquid crystal (la) which consists of nematic liquid 
rystal "RO-571" (made in Roddick) 95.0% and cholesteric nonanoate 5.0% was prepared. The proper pitch of 
his chiral nematic liquid crystal was 4.0 micrometers. 98.0% of this chiral nematic liquid crystal ingredient, and 
lack dichroism coloring matter "S-416" (the light of the Mitsui Toatsu Dye Co., Ltd. make and a 400-695nm 
eld is absorbed) The guest host liquid crystal mixture (A) which consists of 2.0% was obtained. On the glass 
ubstrate of 1 1cmx27cm magnitude, formed the pixel of an ITO electrode so that a clock display could be 
erformed, made the electrode layer counter, have arranged these two substrates, the 1 2-micrometer spacer 
fas made to intervene between this substrate, and the empty eel was produced. This substrate does not have 
n orientation layer. 

3041] Vacuum impregnation of said guest host liquid crystal mixture (A) was carried out into this empty eel, and 
ie liquid crystal display component of this invention was obtained. Many properties of this liquid crystal display 
omponent were as follows. This liquid crystal display component showed quick responsibility, and most memory 
ature was reducing it. 
)042] 
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DESCRIPTION OF DRAWINGS 



.Brief Description of the Drawings] 

■ Drawin * 11 'V s the mimetic diagram having shown the cross section of the guest host mold liquid crystal display 
pomponent of this invention at the time of no electrical-potential-difference impressing. 

. Drawing 2 ! lt J S L the mimet 'c diagram having shown the cross section of the guest host mold liquid crystal display 
component of this invention at the time of electrical-potential-difference impression. 

.Drawing 3] It is the mimetic diagram having shown the cross section of the conventional guest host mold liquid 
crystal display component when cutting an electrical potential difference from an electrical-potential-difference 
mpression condition. 
Description of Notations] 
Liquid Crystal Molecule 
! Dichroism Coloring Matter 
I Substrate 

I Transparent Electrode 
! Coloring Layer 
» Orientation Layer 
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ft^fj-fettfe^l- J; ^feLfzS^lCft^ ^T(7Df-i6 

[0 0 12] ^oT, Z<D£ oizmfr^^ftfam^ 
> by* ht-g^^$ipAq#bn5yx h ■ M 

[o o 1 3] *&mm#:Li:o fci-smatt, «*k 

t5S/T^?[ST?, =«> h7^ Mc<£ft57*7. h • 
[00 14] 

[0015] *&m<Dm&&n<3&-<nm-9B<Dft9i 

ftTl^EfrSI&t/Eft&3l7^< 3F3?ft*.lc*>5 8 t. 
*>5Ay. ^coj; 9fttS^(75iSB B B ^7F«^(±ZiagT'^:< 
*0«b*lTl^ftt\. 

[0016] *MWT'^ffli-5>sfe'(i. ztitL-zmmz 

£(D7°U-:r/U h$-£fo£ 9ft S i 0^£4#?l»&3i^ 
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Sr-fc<JEL-a3fc1", ffi B B B 5H*-£HtlcEfi£-tf:5Eft 

[0017] ^jfewas^^ai^-rtei^a^ffaE-t-ftfc 

[0 0 18] **B^<75^ B B B *^«^(73^-#groi|#m 

wstt'yf P»I# (d/P) ^lit5lii^.I 

[0 0 19] fSStt^fWH^rtfy^i, 3t<75««ICtt^ 

»4 LT fcAlt*«>1RaSr*»/h$ < -f 5 2 £ 
20 hZ><DX\ **8©«a**JlHF-(;:;iV*.5»g\ 3 urn 

B^t'-y^^ 3 ~ 6 ju mCO^HiCfe^TJ-l' yf^^f-y 
[0 0 2 0] *«WCttffl-fS«ft»*iHi, «E«R]*P 

b#ic tisi&ra t? 6 * A/«it znm lti^. l l ft a* 

^^^ti^tlMft'5 7'u^/Wh^^fML, L*>t^ 

t%^^ti5„ Mil, :«i ^ftttffi-e^SEi-affiatJ- 
^(i. E(S]#S*K!tfc t # (cm^i^^v >Er6]«SiJ^(75 

f^ffl^/jx$ < ftoT*3 9 % iaft*m-tixi 

*<o« sf^ffl «r'> 4 e> -rsR l fcttts *> 5 1 s ton 

40 5. 

[0021] *»weftffli-5«4tt»i LTii, (aw 
3~6 /i mw^Hicfo^Tj^ 

/ 7>?fT'^*P(7)*i'£, BP*,, *^ 7/^-^^y^jKSttfk 
[0 0 2 2 ] 7>-T 7/U^^^-7^i«B B B C0|lM^& 



(4) 
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l<(i, %%tim»wt m&ttt(nmm&ig.. bus, *s 

7F:-ti>cOT-£>ix(4£ < , m* (D{k&%)fc.&-f LkIE<O0| 10 

[0023] H(nEtt*W»ic{4. -fettfe*^Msiai-5 
fflf&te < fflv ^ Z k -5„ ~fetife*wfetH fcftlw 

©jps £n 5 - 1 4 < ffl^ s w t #t*# 5 # . m^m^m 

[0 0 2 4] *ISBJT'f£ffli-5Zfettfe*(i, 

[0 0 2 5] Sfc. *3§^T-<iffl-f 5-fettfe*c7)fef8 

HKc<ffl^5wi:iS-e*5 0 W*.tf, Tlsy-11 
6 J (II), r L S R — 4 0 1 J (-7if>^) , I'LS 
R - 4 0 6 l (#) , r L S R - 4 2 6 J (3?) , r L 30 
SB- 2 7 8J Of) , r L S B - 3 5 0 J (*) . 
l"LSB-3 3 5j (->T» [UA±, iLSfkiSl*« 
*#tfc»] , r s I - 2 0 9 j (It) . fM- 7 1 0 j 
(*U>v) , i"M-361j (fcfe) % TM-86J 
(#) , I'M- 6 1 8 J % r s I - 2 5 2 j 

(#K i"M- 7 7 7j (SI) . iM-3 7 0j 
(#) , I'M- 1 3 7 j (#) , !"M- 14 1! 
(W) , 'M-4 3 8J (#) . "iVl- 4 12) 
(#) . IM-3 4J (#) . IM-4 3 0J (#) , 
'M-4 06.1 (#) , i"S-30 1j (*) . !S- 10 
3 0 4.1 (») £>5l,">f4 Tm- 6 7 6! (H) [£t±, 

[0 0 2 6] fclc. »*tt(c3t3tfero#feJlSr»(t5» 
-frSfctfXC J u. I*MftLtlj;4 0 0-6 8 0 nm 
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X-f^t><73. &5^I46 8 0 n mJi*±<7>$t:ft<7>3t£T;# 
5 lc*|gwrojKfia**4(i, Soffit £*M»lw$1£± 

fc^VMiv— /K754 94i<DT*J)oti £ 
fetHlco^-ct. ^fei-PSb-f. S/<£5£fflco<b 

[0 0 2 7] IWtft, #3PJ50^ B B B g^«^(r:f3t^ 

[0 0 2 8] zix^o^fegii, Stgo^fflKcffiSLT 
[0 0 2 9] *:^BJ<75ffi B B B *^*^(73lff^^M 

?§B^w^ B i^*«^oi^s^7FL/'-ii5tiii-efc | 9 , nt 

fSfi^tr, 214-fettfe^^. 3(4S«^, 4(4^B^ 
tt««JI«r. 5tt»feJI4:*fci- 0 HiRli, ^ B B B 

[0 0 3 0] *1EHC:*5^-C, S«lClS(6]#g^WLT 

ic(4«S^)f:T-fc 9 , ^^lct4T«a^W e>^«i6Sr» 
* L T ^ 6. ~ &14fe«l4 " 4 9 Ic^ft 
^<757fe55H2lftt£«F B 1^f*T(4$ ) 6^5*T6] 
[C[S]^TV^ 0 Sot, ^el^»^!CAltLflfiS<75 

B B B *^«i L co*^®i4--fetSfe«lc4 -5feffi^I.5 _ k 

&viz a z(nm&<Dm&^it. wan. m&ttnzm 

[0 0 3 1] *2B»4fKEBiaitt»lC*JltS*«M«)}S 

Sr. 2(4-fettfe*Sr, 3I4S1K^. 4 (4ig3^1*m^/B 
*• , 5 (4#feii S:S^1- 0 

[0 0 3 2] *2BIC1*5V»T, ffi B B B 5>^!4m#*r6](Cff 
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"C, rfe+4fe|{fcJ;5tKiK7)S{g;®U Sj^Efitff:^* 
[0 0 3 3] Hf*»fd*3tfeO#feSSrEBLyh»-g-, 

[0 0 3 4] Z©«£ERPtttt!BA»6WEfc|fc^fc*t£\ 
*^P^wffi B B a g/T;*-rlci3^-C(±, i£A#*l4!S2Ell;: 10 

^ZBM L * 4 y fr* t f- y V Attft£ «fc 9 7 * - 
*A/ = = y^ttl|iH:l5i:A/ifiJfe*$ilt. 20. 
[0 0 3 5] *MPJ!c75ffiBlJ^|f{^(3\ M^.Wf, « KCO 

^ 5 Atflc J: o T(4. iK Aft-g-tt^S A«*fcK1t $ ti .5 

ftffl1-5ig-g-«50>jRAftl 

[0 0 3 6] z<Dj:5irLTft;9i{£ii,5iiSA«<&SJ9: 

* h*-t#-5fc«6(r(i2~3 0 u mW®H^$f* L< . 5 
~ l 6 tf m«iii5#(;!JS Li \ 
[0 0 3 7] *MB^Offi B B B **«^(±JWi:COJ; 9 

*HSMEffi«-e. loiglS^f^ft^e^tfS 'io 
[0 0 3 8] 

[0 0 3 9] 4*s, JBl F<D**W&t«t««IK*i^T 50 
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s !LCD-7ooopNj usw-^wa^aai) ft' 

(1) R., R,»„ . V. . =1 > b 7 * h : JtSliltftJt 
WSrttfflL; «lpafe«OKIt3fcifi«fc 1 0 0%tM 
fkLfctt, BHSAa^JirffcawefelSilcB*. « 

(R») £0%£U ^D*J±cotgA:lc:(*o-C7tKW* 

7> s ^ffcL&< fcofcS*0)RIt* (R ) 5rl0 0%i 

1-6«P. 3tS#t*9 0%i&5fWJDffiJ± £V 

[004 0] 3>h7^F = R«i/R. 

(2) J&gjgg : *ffi«r*7a»fe;j->:|K»£ttDiM.fc 

(3) T,oo , T„ : 3t«ttspfT3tJRS:ttffl-f*. 

0%t LT^ftfbi-*. «*±lciK****iFS:«#, 
SEEMEPJO^itSia^SrT. ; RlJJDfltEEroigAI-^o 

(^^f^'j 1 ) ^b b b m n t lt, f - y ^ a* r r o - 

5 7 1J (nfo^il) 9 5. 0%Stf3 i^^f U 

iftA (la) frWKLfc. :C^7*^fy ^ffisl 

^ y * ffiAtttt 9 8.0 - fettfe* r s - 4 

1 6 j ( =#JBEife)(SHt«, 400~695n m<Dfg« 
rojtSriRjR) 2. 0%)J>64«^ h • h%Afi'^> 
(A) &'&tz 0 1 1 cmX 2 7ao<DkZ £<Vi37*&Wl 
±lc, Nflf*^T?*S J: ?(c I TO««roB**JKrit 

<7)£«KIC1 2 k m(?)7.'<-t-^MJtt^t;^ 

[0 0 4 1 ] w<offi-fe/u«flciWfl5y^ h • hiKAffi 
(A) ^*^jiAL> ^^roifBS/f*^?:! 

f-„ zwjsAft^^ttHMtrtfinrwiao-cib-afco 

[0 0 4 2] V» : 13.4V 

= > h7^ h : 1:8 
r r : 7 0 . 0 $ ]) fp 
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t d : 2 6. 0 

%\Z.Ht£MbLX. *3tfeWl*flc7'</l' T08048J 

(3lJS#ij2) HJ&tfiJ 1 Id^T. ^^^vfyi'S 
b b b (I a) 9 7. 0 ~ fettfesK rs-4 1 

6J 3. 0%^f,^5^ h • hffcsi^^ (B) 10 
SrWKLt. ZLCQ^* h • h ( B ) £rH 

[0 04 3] V« : 11.7V 

3 > F : 1:13 

t r : 63. 6 ;!)# 

r d : 24. 8 SU# 

(jtttM i ) mmm i icjoi y 9 mgk r r o 20 

-571J 90. 0%&U«3 I/^t!) /^/a:— h 
10. 0%*»6*5ttRW*'('7/^-^f-y^>Sfi (I 
I a) SrfflJRLfc. :0*^7H?fy^«i (I I 
a) WH^Tt°5'5 L l4 2. 0,jmT*fcof; 0 Z\(T>i3 -i y IV 
*i"3--y?m& (I la) 9 8. 0 %S.l>*life~fettfe 

*rs-4i6j 2. o%/5>ib&5y;* h • hjfoi 
(a) :»^h*x|>iaBS^ft 

(a) £!IJ£#Jl t|S]«(cLT2-fe/H^aAL-C, Jfct& 
ft £ 3?^*^- £ $ o Z W ft B B B <n fif fftft 14 tl 

F«7)ii 9 -Cfcofce zro»ft**j(E^-i4, HJStfy l w t 30 

[00 44] V«, : 20.2V 

3 > h 7 * h : 1:8 
r , : 5 9. 3 

- d : 5 0. 0 f 

(it©WJ2) ittfcft) 1 iZiol^-C, tf-f^/M^^s/^ft 
£i!!tlJ$4& (I I a) 9 7. 0 %& l>*mfeZfe#fe* IS 
-4 16J 3. 0%7i»Pj/fSy^ b • hffiAft-frtt 

(b) Sr#fc. -CD^* h • hffififi.^ (b) & -10 

ffi B B»^:«^^f#7 , i 0 ZCOft B B B ^*^!f4#ttf4Jil K 

T r d WlS*tttt*flf leg < 4ot* 9 . * y -14(7) 

[0 0 4 5] V» 19.6V 
3 >>7Xh 1:17 
" ' : 1 3 2 . 0 5 V # 

' o : > * !) -tttt«)fc«>«^l6 

HJSfWlKfcl^T. *^^ft B B B i'RO 50 
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-5 7 1J 9 6. 2 5%&t/=i U^x!) / -f- / 3L— 
h3. 7 5%H45*^7^fy^ilfi (lb) 

^P^L/lo :«A^f7/^vf^if B (lb) <75@ 
^fcV=H46. 0 

t -mgkttm 9 8.0 %sti-*Hfezfetife^ r s - 4 i 
6j 2. o%a»e>fc$y;* h • (o 

-(Offi B B B ^*^-i4. av*fivfftt*r*U **!J — ttfc 

[0046] V* : 13.5V 

3>F7^F : 1:7 
-. : 6 4. 0 

r d 39. 7 ;!)| 

(IWJ4) HJSffll ICfcl^T, I'RO 

- 5 7 1 J 9 2. 5%SUt3l/^f^^7/tyx-h 
7. 5 v/V-^-e^y^ffoi (I c ) 

el (i c) 9 8. o%au«mfe~fettfe* rs-4 i 

6j 2. 0%i»e>45^ h • *7 hiKIS^fe (D) 
h • bm&m&Vo (D) £EHT 

f£S**3)m±» Si^StS&^U ^^y-titiss 

[004 7] V» 15.6V 

=>h7^h: 1:8 

r, : 6 3 . 5 $ ]) fp 

- d : 3 5 . 9 5 !) fp 

(Jt«W3) H*f«llc:*5V^T. ^-^^y^fSS i'RO 
-571] 9 7. 5%S.t>*=! U^-r!) y V 7t/i- h 
2. SVofrbteZVcteWlj 7/M^^.y?f£,fl (I I 
b) SriSMLtc ^W^y/Mw^s'^ffol (I I 
b) CO@^ft°yf-{4 8. 0(imfiiofc ( Z.<T>13 4 y 

(lib) 9 8. 0%S.l>*Hfe~fe-|4fe 
»rs-4 16j 2. 0%^?,4^'7h-*7«| B 

s^^i (c) :«f7 |. • ^ h m&-m^ 
(c) *ffl^tifif>ntiii;Lt, tt&oom&m^ 

[0 0 4 8] V« 13.7V 
=>F77F : 1:2 
r : : 3 8 . 0 3 !> & 

~ d : 65. 3 

(H#l#!l5) H^^J 1 (CiJV>T, *-f7/^-vf 7?'S 
el (la) 9 8. 0%&t/«fe-fettfe* l"S~3 4 
4 j (H#JKESfe<SfttjH, 4 2 5 - 7 1 0 n m<Dm%LX 
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3fe*»ilX) 2. 0%A>b^5^h*x«|SA| 
(E) £r#fc„ 1 lcmX 2 7cmOT>ct £<D2&<DJf7X 

U 1 0 mm^^-t-^ihft $-t!:T5 

(e) ^mal, frmwrnrngkm^m+zmze - 

[0 0 4 9] V» 10.3V 
- . : 4 3.1 5!)& 

r- : 2 4.6 5 V & 

ftfgWigiiipT ,» l±, 380~400n mf 3 4 %£(. 
±, 7 2 0 ~ 8 0 0 n m(0^ftf 5 0 

[oo5oj - (Dm^B^m^cn^Tjkm t itiycnmnm 
teffiic, #£Jit ixMyc&n&fcy^^ ro8o-i6j 20 

(«3t0^fe) . I08(M7J (*^;(7)^-U>v>'fe) , To 
8048J t 5 >^fc) , I08095J (g^CDfffe) 

■tix-enEis it, x^wcnmihm^mmzim Ltz„ 

(HffiM 6 ~ 8 ) HJ£fiij5(Cio^T, *^7/^fy 
^Sl (la) 98. 0 %&<>*#lfe - fettfe* r S - 4 
3 4j (4 0 0~6 5 0 nm<7)aSl$<£>}fc£®l|X) , i's 
-4 3 5J (4 0 0~6 5 0 nmO^rojtSrKHK) . 30 

IS-4 3 9J (4 2 0~6 6 0 nmff)I«Wi$rS * 

[El] 
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nx) [£i±, =#JWEife»tt«] #2. o%a»e>**y 
x h • HiRfiiR^ (f) ~ (h) Sr-tn-enwjH 
Lfc 0 »ne>roy^ h • h -cuss 

[0 0 5 1 ] 

■eW5^iifrw*^i|*tt«r^r-*-5t>roT*)i5» Holers] 
#a*»fc * t i ffiatt^os^r t c y & 3 ~ 6 fi 

[las^fssm^iftp^] 

Id i ] WB.te%vn&fiztirtz>%L&w<n7x h • b 

[0 2] mEEPD*DB#lc:fc(t-5**0^(75y^ h • 

[0 3] «JEEn*D«lHd^fflffiSr«Jofei:#lc*s»t5Se 

[f?#<7>tftS!] 
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3 gj£ 

4 i§(^®f 
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